Nicotinamide prevents N-methyl-N-nitrosourea-induced photoreceptor cell apoptosis in Sprague-Dawley rats and C57BL mice.
In previous studies, it was found that a single systemic administration of N-methyl-N-nitrosourea (MNU) to rats and mice resulted in the retinal degeneration in all treated animals over a 7 day period. Retinal degeneration was due to photoreceptor cell apoptosis that was identical to the apoptosis seen in human retinitis pigmentosa (RP). In the present study, nicotinamide (NAM), a water-soluble B-group vitamin (vitamin B(3)), suppressed photoreceptor cell loss in a dose-dependent manner when administered immediately after MNU treatment. In rats, a dose of NAM >or=25 mg kg(-1) completely suppressed photoreceptor cell loss, and 10 mg kg(-1) partially suppressed photoreceptor cell loss. In mice, doses of 1000 and >or=100 mg kg(-1) were needed for complete and partial suppression, respectively. Thus, rats were more responsive to NAM than mice. The retinoprotective effect of 1000 mg kg(-1) NAM lasted throughout the long-term (35 days) observation period, with no apparent toxicity. Also, in rats, 1000 mg kg(-1) NAM completely suppressed photoreceptor cell loss when administered up to 4 hr after MNU treatment, and partially suppressed photoreceptor cell loss when administered 6 hr after MNU treatment. In mice, administration of NAM 2-6 hr after MNU resulted in partial suppression. NAM did not reduce levels of 7-methyldeoxyguanosine DNA adduct, but did reduce photoreceptor cell apoptosis. Although the mechanism of action underlying this retinoprotection remains to be clarified, NAM may be a potential therapeutic agent for the treatment of retinal degeneration.